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By this Preliminary Amendment, applicants amend originally-filed claims 1-7 
to comply with the U.S. Patent and Trademark Office practice and standards. No new 
matter has been added to the application. Amendments to the claims do not address 
any issues of patentability, and the amended claims are provided to place the 
application in better condition for allowance. 

Likewise, the amendments to the specification are provided to correct 
grammatical and syntactical errors in the originally filed application. No new matter has 
been introduced into the application. 

The amendments to the "Claims" are reflected in the attached "Version With 
Marked Changes Made." 

Favorable consideration on the merits is respectfully requested. 



Respectfully submitted, 



Dated: March 18,2002 
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30 Rockefeller Plaza, 44th floor 
New York, New York 101 12-0228 
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The method 



waccordina to claim 4, charact o r i z e d i n that further 



comprising running the mobile program code-FUfis on hardware provided for toeao open- 
loop or closed-loop control of the industrial installation^©). 

6. The method as c lai m e d i n accordinq to claim 1 or 2, charact o riz e d i n that L 



the industria l i nst all at i on (30) is designed to monitor the industrial installation-(3©). 

7. The method as c l aimed i n c l aim 6, charact e r i zed in that tho mob i le program code 
mon i tors accordinq to claim 6. further comprising independently monitoring the industrial 
installation (30) i nd o p e ndentl v bv means of the mobile program code for faults or special 
events, in the event of a fau l t or a sp e c i a l ev o nt tho which information needed to 
evaluate the fault or the special event beingj g transmitted to the evaluation contor 
(40) remote location by means of the mobile program code i or a further mobile program 
code. 



wherein the installed mobile program code 



loop or open l oop contro l of 
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Version With Marked Changes Made 

Patent Claims 

1 . A method of installing a mobile program code for the c l os e d - loop or open - loop 
control of an industrial installation, i n particular an i nsta ll ation in tho raw matorials 
i ndustry, th e comprisinq transmitting a mobile program code b oi ng transm i tt e d from an 
evaluation cont o r MO) or development conto r a remote location to the industrial 
installation , in part i cu l a r and installing and commissioning the i nst all at i on (30) i n tho raw 
mator i als i ndustry, and boing instal l ed and comm i ss i onod code independently on the 
industrial installation-(30). 

2. The method as claimed i n accordina to claim 1 , charactoriz e d i n that f urther 
comprising generating bv means of the mobile program code on tho i ndustr i al 
installation (30) generates further mobile program codes in accordanco w i th havinq a 

iefined task, and foes etransmittino the further mobile program codes afete 
}§nd within the industrial installation-(30). 

3. A method a s c l aimed in accordinq to claim 1 , characterized in that th o wherein a 
mobile program codes afejs transmitted between the eva l uat i on contor (40) or tho 
d e v o lopmont c o nt o r remote location and the industrial installation-(30) via ISDN, satellite, 
or Internet. 

4. The method as c l a i m e d in accordino to claim 1 or 2, characterized in that L 
wherein the mobile program code is JAVA program code. 
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RECEIVED 

AUG 0 5 ZQQZ 

Technology Center 2100 



30 ROCKEFELLER PLAZA 



NEW YORK, NEW YORK 10112 



TO ALL WHOM IT MAY CONCERN: 

Be it known that WE, Joachim Hoehne and Thomas Helmke, citizens 
of Germany, whose post office addresses are Anton-Bruckner-Str. 13, 91052 
Erlangen, Germany; and Taunusstrasse 33, 91056 Erlangen, Germany; respectively, 
have invented an improvement in: 

METHOD OF MONITORING OR INSTALLING NEW PROGRAM CODES IN AN 

INDUSTRIAL INSTALLATION 

of which the following is a 



[0001] The invention relates to a method of monitoring an industrial installation or 
installing new program codes in an industrial installation. 

BACKGROUND OF THE INVENTION 



SPECIFICATION 



FIELD OF THE INVENTION 
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[0002] Fer lt is known, for the purpose of remote monitoring of industrial 
installations a s i s known , to evaluate appropriate process logs and log files from 
theirthe automation systems ar e e valuated of the installations . Decisions, for example 
as to how warning messages are to be reacted to, can as a result therefore be made only 
wi4fe§ftgr a relatively large time delay, since the evaluation of the information is 
basically carried out offline. Special problems ar e caus e d arise . for example, by the 
fact that w hen installations and evaluation c e nt e r can b e centers are located in different 
time zones, or that where appropriately qualified personnel are not available on a 24 
hours per dav -hour basis . It is therefore possible thatfor an evaluation is to be carried 
out wife onlv after some hour samount of delay, and after the log files needed for the 
evaluation have already been overwritten. In addition, as- a r e sult of the random 
evaluation, makes it is is not possibled iffi£ult to react to all fault messages, since not 
all the information is transmitted. For this reason, complete and comprehensive 
remote monitoring of an industrial installation is possible is possible only to a 
restricted extent. For industrial installation installations . in particula r particularlv 
installations in the raw materials industry, it is additionally desirable to improve the 
installation of program codes, in particular control program codes, for the closed-loop 
and open-loop control of the industrial installation, in particular th e installation in the 
raw materials industry, and rtsany subsystem. A^eofdingly, it i s an obj e ct~ef4he 
invention to permit i mpr o ved monitoring of a large industrial plant. 

SUMMARY OF TH E INVENTION 
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[0003] According to th e invention, th e object is achi e ved by a m e thod as claim e d in 



claim 1. In this cas e , Accordingly, it is an object of the invention to ^ema tprovide 
improx^^ through the use of a mobile program 

code for the closed-loop or open-loop control of an industrial installation, in particular 
an installation for example in the raw materials industry ?. The code is transmitted from 
an evaluation center or development center to the industrial installation , in particular 




th e installation in th e raw mat e rials industry, and which is installed and commissioned 
independentl y on the industrial in s tallation . 

[0004] In an advantag e ous rcfin e ment a preferred embodiment of the present 
invention, the installed mobile program code generates further mobile program codes 
in accordance with a predefined task, sai dwith the program codes being transmitted 
within the industrial installation. A preferred ln an advantageous refinement of the 
inv e ntion, the mobile gm 

[0005] In a further advantageous refinemont another preferred embodiment of the 
invention, information is transmitted between the evaluation center or the development 
center and the industrial installatio n, in particular th e installation in the raw materials 
industry , via ISDN, satellite or Internet. 

[0006] In an advantageous refinement of the invention, the mobile program code is 
JA V A pro gram, code. 
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[0006] [0007] In an advantag e ous r e fin e ment of tho inv e ntio nl n vet a further 
preferred embodiment , the mobile program code runs on hardware provided for the 
open-loop or closed-loop control of the industrial installation , in particular th e 
installation in the raw mat e rial s industry . 

[0007] f0008fln a further advantag e ous r e fm e m e nt embodiment of the invention, the 
installed mobile program code for the closed-loop and open-loop control of the 
industrial installation is designed to monitor the industrial installation. In this case, 
monitoring of an industrial installation , in particular an installation in the raw 
mat e rials industry, is carried out by means of a mobile program code which monitors 
the industrial installation , in particular the installation in the raw materials industry, 
automatically for faults or special eventsr4 n^jn the event of a fault or a special event, 
the information needed to evaluate the fault or the special event being ig transmitted by 
means of the mobile program code £or a further mobile program code} to an evaluation 
center separated physically from the industrial installatio n, in particular the installation 
in the raw materials industry . In this case, special Special events are to be understood 
as including violations of limiting values-er, trends, or the occurrence of regular print- 
outs of particular significance. Special events can in addition mav also be j| tolerance 
deviation of process data (strip profile faults, temperature faults, and so on etcQ, or 
special features in the convergence behavior in the adaptation of models. In this way, 
much faster and more comprehensive evaluation of faults , limiting value violations 
and sespecial enevents is possible. It is further of particular advantage to carry out 
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> the recognition of trends of looming faults by means of the information determined by 
the mobile program code. This permits, for example, preventative maintenance of a 
corresponding^ installation. 

[0008] [0009] In an advantageous refinement a further preferred embodiment of the 
present invention, the mobile program code forms and dispatches new mobile program 
codeHhe^Thg new mobile program code monitorin g monitors parts of the industrial 
installation , in particular the installation in the raw mat e rials industry, automatically 
for faults or special events^-i n. In the event of a fault or a special event, the 
information needed to evaluate the fault or the special event b e ingi g transmitted 
directly to the evaluation center o r, in particular to anotto code for 

further transmission to the evaluation center^e- anoth e^^ 

BRIEF DESCRIPTION OF THE DRAWINGS 

[00091 The invention is described below in greater detail in connection with the 
drawin g, in which: 

[0010] Further advantages and details emerge from the following description of an 
exemplary ombodimont. Figure 1 schematically illustrates The FIG shows, in an 
ex e mplary configuration, an industrial installation 30. illustrated schematically, with 

itehaving a controj. system an d its actua tors Md,,sensors, without the actual process 

s equence, & 
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DETAILED DESCRIPTION OF THE INVENTION 



[0011] Th e FIG shows, in an e xemplary configuration,^ indus tr i al i e&talteto^^ 
illustrated schematically, with its contr ol system and its actuators and s e nsor s, without 
th e actual process s e qu e nce. The industrial installation 30 has an industrial Ethernet 
bus 9, which provides a data connection between two identically or differently 
configured automation devices 5 and 6, an operating computer 4 and a commissioning 
computer 1 . The industrial Ethernet bus 9 is connected to a standard Ethernet bus 8 
via a computer 7. An operating computer 2 and a central operating computer 3 are 
connected to the standard Ethernet bus 8. Via a bus system 23, which is designed as a 
Profibus, various actuators or sensors 12, 13, 14, 15 are provided with a data 
connection to the automation device 5. Furthermore, a decentralized peripheral 10 is 
connected to the automation device 6 via the bus system 23. Via a bus system 24, 
which is designed as a Profibus, various actuators or sensors 16, 17, 18, 19 are 
provided with a data connection to the automation device 6. Furthermore, a 
decentralized peripheral 1 1 is connected to the automation device 6 via the bus system 
24. Via the decentralized peripheral 11, various actuators and sensors 20, 21, 22 can 
be driven or evaluated via the automation device 6. The operating computers 2, 3, 4, 
the automatic devices 5, 6, the decentralized peripherals 10, 11, the actuators or 
sensors 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 and the bus systems 8, 9, 23, 24 serve 
the operation of the industrial installation. 
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- [0012] Reference svmbo inumber 40 designates an evaluation center that is s e parat e d 
physicall y remote from the industrial installation 30 and is advantageously also used 
as a development center. In an exemplary configuration, the evaluation center 40 has 
a computer system having, for example, a plurality of computers 41 and 42 coupled 
via a bus system 43. A communication link 50 provides a data connection between 
the industrial plant 30 and the evaluation center 40. In this case, this does not have to 
be a so call e d dedicated line. In an exemplary configuration, the industrial plant 
ZQ2Q± and the evaluation center 40 have a data connection to each other via the 
commissioning computer 1 on the side of the industrial installation 3Q30. and the 
computer 41 on the side of the evaluation center 40. In order to monitor the industrial 
installation 30, mobile program code is transmitted from the computer 41 to the 
commissioning computer 1. By means of the transmitted mobile program code, 
which runs on the commissioning computer 1, the other components 2, 3, 4, 5, 6, 7, 8, 
9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22 are monitored for faults or special 
events , ouch as limiting value violations . For this purpose, the mobile program code 
operating on the commissioning computer 1 automatically generates further mobile 
program codes, which are transmitted from the commissioning computer 1 to the 
automation devices 5, 6, the decentralized peripherals 10 and 11 andl L to the 
actuators or sensors 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 2222, and 7 if appropriate^ to 
the operating computers 2, 3, 4. If one of these transmitted mobile program codes 
detects a fault or the special events then this mobile program code transmits a 
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communication relating to this fault or the special event 4 and also all the information 
needed for evaluation to the mobile program code installed on the commissioning 
computer 1, which sets up the communications link 50 to the computer 41 and then 
transmits this information to the computer 41. The transmitted information can r -fe* : 
example, be log files which are generated on the basis of warning and error messagesr 
Furthermore , or it may be tolerance deviations of process data (for example^ strip 
profile faults., temperature faults and so on » etc.) , adaptation coefficients or coefficients 
from neural networks and the states of computers (fe rsuch example ^ memories, hard 
disk capacity, htkLCPU loading and so on ). In addition, provision can be made to 
register the frequency of warning messages and to evaluate it statistically. 

[0013] The mobile program code is particularly — advantag e ousl y preferably 
implemented in JAVA. This i smav preferably hg carried out by following the Aglet 
concept, as disclosed by D.B. Lange, M. Oshima: "Programming and Developing 
JAVA Mobile Agents with Aglets", Edison- Wesley, 1998. The One preferred 
application of the invention is used particularly advantag e ously in rolling mills. 
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, Patent We claims claim: 

1 . A method of installing a mobile program code for the clos e d loop or open loop 
control of an industrial installation, in particular an installation in the raw mat e rials 
industry, the comprising transmitting a mobile program code being transmitted from an 
evaluation center ( 4 0) or development cente r a remote location to the industrial 
installation , in particula r and installing and commissioning the installation (30) in the 
raw materials industry, and being installed and commissioned code independently on 
the industrial installation-(30). 

2. The method as claimed in according to claim 1, characterized in that further 
comprisin g generating bv means of the mobile program code on th e industrial 
installation (30) generates further mobile program codes in accordance with having a 
pr e d e finedd gfingd task, and these transm ittin g the further mobile program codes afetg 
transmitted and within the industrial installation-(3Q). 

3. A method as claim e d i n according to claim 1, characteriz e d in that th e w herein a 
mobile program codes a*ei§ transmitted between the evaluation center ( 4 0) or the 
dev e lopment cent e r remote location and the industrial installation-^^©) via ISDN, 
satellite^ or Internet. 

4. The method as claimed in according to claim 1 or 2, charact e riz e d in that l^ 
wherein the mobile program code is JAVA program code. 

5. The method as claimed in according to claim 4, charact e riz e d in that further 
comprising running the mobile program code run s on hardware provided for thegn 
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• open-loop or closed-loop control of the industrial installation-^). 

6. The method as claimed in according to claim 1 or 2, charact e rized in thatl , 
wherein the installed mobile program code for th e cloGod loop or op e n loop control of 
the indu s trial installation (30) is designed to monitor the industrial installation-^). 

7. The method as claimed in claim 6, characterized in that th e mobile program 
code monitor s according to claim 6. further comprising independently monitoring the 
industrial installation (30) independ e ntlv bv means of the mobile program code for 
faults or special events, in the event of a fault or a special event the which information 
needed to evaluate the fault or the special event b e ing ig transmitted to the evaluation 
center ( 4 0) remote location by means of the mobile program code 2 or a further mobile 
program code. 
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• Abstract Method of monitoring or installing new program codes in an industrial 
installation 

A method of monitoring an industrial installation, in particular an installation in the 
raw materials industry, by means of a mobile program code, which monitors the 
industrial installation, in particular the installation in the raw materials industry, 
automatically for faults or special events, in the event of a fault or a special event, the 
information needed to evaluate the fault or the special event being transmitted by 
means of the mobile program code or a further mobile program code to an evaluation 
center separated physically from the industrial installation, in particular the installation 
in the raw materials industry. 
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